Objective: The objective of this study is to examine racial/ethnic differences in prevalence of chronic conditions and multimorbidities in the geriatric population of a state with diverse races/ethnicities. Method: Fifteen chronic conditions and their dyads and triads were investigated using Hawaii Medicare 2012 data. For each condition, a multivariable logistic regression model was used to investigate differences in race/ethnicity, adjusting for subject characteristics. Results: Of the 84,212 beneficiaries, 27.8% were Whites, 54.6% Asians, and 5.2% Hispanics. Racial/ethnic disparities were prevalent for most conditions. Compared with Whites, Asians, Hispanics, and Others showed significantly higher prevalence rates in hypertension, hyperlipidemia, diabetes, and most dyads or triads of the chronic conditions. However, Whites had higher prevalence rates in arthritis and dementia. Discussion: Race/ethnicity may need to be considered when making clinical 
Introduction
Medical advancements in treatment and longevity have resulted in the growth of the older population living with chronic diseases in the United States. From a gerontological perspective, aging contributes to high susceptibility for development of multiple chronic conditions (Ward, Schiller, & Goodman, 2014) . Multimorbidity, commonly defined as co-occurrence of two or more chronic conditions (Mercer, Smith, Wyke, O'Dowd, & Watt, 2009) , creates an increasing burden for patients, their caregivers, and their health care professionals (Vogeli et al., 2007) . Individuals with multimorbidity require closer medical attention or care and/or have poor functional status or health outcomes, resulting in rising health care expenses (Parekh, Goodman, Gordon, Koh, & Multiple, 2011) . Prevalence of multimorbidity has rapidly increased over the past years among the older population nationally (Freid, Bernstein, & Bush, 2012) . Approximately half of all U.S. adults have at least one chronic condition, and one in four adults has multimorbidity (Ward et al., 2014) .
Several studies focused on prevalence estimates of co-occurring chronic conditions, especially dyads (i.e., combinations of two chronic conditions) and triads (i.e., combinations of three chronic conditions), among U.S. adults (Ashman & Beresovsky, 2013; Freid et al., 2012; Machlin & Soni, 2013; Steiner & Friedman, 2013; Steinman et al., 2012) . However, fewer studies investigate state-or county-level chronic condition combinations (Lochner, Goodman, Posner, & Parekh, 2013; Lochner & Shoff, 2015; Rocca et al., 2014; St. Sauver et al., 2015) . Rocca and colleagues (2014) studied multimorbidity in Olmsted County, Minnesota, which illustrated a unique picture of multimorbidity in a local community and addressed the implications on clinical practice and etiologic research in the region. Posner and Goodman (2014) recommended analyzing specific patterns of multimorbidity in different regions, especially within local communities. The Centers for Medicare & Medicaid Services (CMS) standardized definition of chronic conditions allows for comparisons of multimorbidity patterns in geographically defined populations with national and/or worldwide patterns (Chronic Conditions Data Warehouse, 2016) .
Despite several studies recognizing racial/ethnic differences in the prevalence of numerous chronic conditions at the national level (Freid et al., 2012; Rocca et al., 2014; St. Sauver et al., 2015; Ward et al., 2014) , it is unknown whether specific racial/ethnic groups with high prevalence rates for specific combinations of chronic conditions among older adults exist. Racial/ethnic specific prevalence rates may have significant clinical and public health implications, especially for Hawaii, due to its diverse racial/ethnic population with the largest Asian population in the United States. Characterizing variations of multimorbidities at the state level would be very beneficial, as each state increasingly has a key role in the financing, regulating, and delivering health care services. In addition, Asians are the fastest growing population in the United States, with 43.3% increase from year 2000 to 2010 (Hoeffel et al., 2012) ; hence, studying multimorbidities in Hawaii would provide valuable insights into health care providers and federal health care policy makers.
The main objective of this study was to explore the racial/ethnic differences in the prevalence of 15 major chronic conditions and their combinations (dyads and triads) using Hawaii Medicare data to gain a better understanding of the prevalence of chronic conditions among Hawaii's geriatric population and identify high-risk racial/ethnic subpopulations.
Method

Data Source and Study Population
This study utilized the Hawaii Medicare 2012 data. The University of Hawaii Institutional Review Board approved this study (Human Subject CHS #23362). Medicare is the national health insurance program for people aged 65 years or older and people with disabilities, end stage renal disease (ESRD), or amyotrophic lateral sclerosis. Our study population included Medicare Fee-for-Service (FFS) beneficiaries who were Hawaii residents, aged 65 years or older, and enrolled until death or at least 11 months in the year 2012. The beneficiaries with any Medicare Advantage plans, known as Part C or health maintenance organizations (HMOs), were excluded in the study as their claims data to identify chronic conditions were not available in Medicare database. Our study included 84,212 beneficiaries from year 2012.
Chronic Conditions and Multimorbidities
A chronic condition is defined as a condition that lasts or is expected to last 12 or more months and results in functional limitations and/or the need for ongoing medical care (Hwang, Weller, Ireys, & Anderson, 2001) . CMS used this chronic condition definition to develop algorithms for identification of 27 chronic conditions using the International Classification of Diseases, 9th Revision (ICD-9), Clinical Modification (Chronic Conditions Data Warehouse, 2016) . To be consistent with the annual CMS reports, we studied the following 15 major chronic conditions: Alzheimer's disease or dementia, asthma, atrial fibrillation, cancer, chronic kidney disease (CKD), chronic obstructive pulmonary disease (COPD), depression, diabetes, heart failure, hyperlipidemia (i.e., high cholesterol), hypertension (i.e., high blood pressure), ischemic heart disease, osteoporosis, arthritis, and stroke.
A beneficiary is considered to have multimorbidity if the person has more than one chronic condition. For the 15 chronic conditions investigated, there are 105 possible dyads (combinations of any pairs of the 15 conditions) and 455 triads (combinations of any three of the 15 conditions).
Variables
Race/ethnicity was the primary independent variable. The small racial groups (i.e., Black, American Indian/American Alaskan) were combined into the "other" group, resulting in race/ethnicity categories of White, Asian/Pacific Islander (PI), Hispanic, and Other. Age was categorized into 65 to 74, 75 to 84, and 85 years or older. A Medicare beneficiary is dual eligible if the person also received full or partial Medicaid benefits in any month in the given year, which can be a potential indicator for socioeconomic status (SES). Residential area was categorized into island of Oahu and other islands based on beneficiary's residential zip code, which can be an indication of one's accessibility to medical or health care resources, as all the major acute care hospitals are all on the island of Oahu.
Statistical Analyses
Subject characteristics are presented in Table 1 using frequencies and percentages, stratified by race/ethnicity. Bivariate associations were conducted using chi-square tests to investigate racial/ethnic differences in subject characteristics. To remove confounding by age and allow more informative comparison between races/ethnicities, age-adjusted prevalence rates were calculated using the three age groups (65-74, 75-84, and ≥85 years) . Chisquare test was first used to explore the association of chronic conditions with race/ethnicity, starting with a single condition, then for dyads and triads, and the resulting prevalence rates are presented in Table 2 . For each chronic condition, a multivariable logistic regression model was utilized to evaluate racial/ethnic disparity in prevalence rates of the chronic conditions, adjusting The numbers in the bracket were prevalence rates computed based on Hawaii Medicare FFS beneficiaries aged 65 years or older who had at least 2 and 3 of the chronic conditions with respect to dyads and triads.
b
The prevalence rates and national ranks of the beneficiaries aged ≥65 years were obtained from 2012 CMS annual report (accessed from https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/CC_Main.html). The age-adjusted prevalence rates for dyads and triads were computed based on the U.S. Medicare FFS beneficiaries aged 65 years or older who have at least 2 and for the subject characteristics (i.e., age, gender, dual eligibility, and residential area). In each model, the odds ratio (OR) and its 95% confidence interval (CI) were computed to assess the risk of chronic conditions for each race/ ethnicity group compared to Whites (see Table 3 ). In addition, heat maps were generated to depict racial/ethnic differences in prevalence among all the dyads and are presented in Figure 1 . The number in each cell indicates the OR corresponding to the dyad between the column and row chronic conditions comparing one race/ethnicity group against Whites. Crude ORs (in the upper triangular region) were obtained from a logistic regression with race/ethnicity only and adjusted ORs (in the lower triangular region) were obtained from the multivariable logistic regression with race/ ethnicity, adjusting for the subject characteristics. For simplicity and easy comparison, we only reported those ORs that were significantly different from Whites. The blank cells are the ORs that were not significantly different. The hotter cells (more reddish in color) indicate that the prevalence rate of the race/ethnicity group is higher than Whites (i.e., OR > 1), and the cooler cells (more bluish in color) indicate that the prevalence rate of the group is lower than Whites (i.e., OR < 1). A p value <.05 was considered statistically significant. All analyses were conducted in SAS version 9.4 and heat maps were generated using R version 3.0.2. Table 1 summarizes the characteristics of the study population, 23,392 beneficiaries were White (27.8%), 46,018 were Asian/PI (54.6%), and 4,346 were Hispanic (5.2%). In all, 18.3% of the beneficiaries were age 85 years or older, 45.6% were male, 69.1% lived in Oahu, and 9.7% were enrolled in both Medicare and Medicaid. Among the 15 chronic conditions examined, the prevalence of multimorbidity was high, with 70.3% having two or more chronic conditions and 10.5% having six or more chronic conditions. Race/ ethnicity showed significant differences for all of the subject characteristics: More people age 85 years or older were Asians/PIs, more males were White, more Whites and Hispanics lived on the other islands, and more Hispanics were dual eligible than the other race/ethnic groups. More Whites (40.5%) had none or one chronic condition than the other racial/ethnic groups (Asians/ PIs: 24.1%, Hispanics: 34.5%, and Others: 28.3%). Table 2 shows age-adjusted prevalence rates of the 10 most common chronic conditions, dyads, and triads in the Hawaii study population. The most common single conditions were hypertension (61.4%), followed by hyperlipidemia (59.7%), diabetes (28.9%), ischemic heart disease (22.6%), arthritis (19.1%), CKD (17.5%), Alzheimer's disease or dementia (11.5%), Note. ORs were used to compare Asians/PIs, Hispanics, and Others to Whites. Crude ORs were obtained from logistic regressions adjusting for race/ethnicity only. Adjusted ORs were obtained from multivariable logistic regressions adjusting for race/ethnicity, age, gender, residential area, and dual eligibility status. The upper triangular region shows crude ORs and lower triangular region shows adjusted ORs compared with Whites. Hotter (reddish) color indicates larger OR (greater than 1; that is, prevalence rate of the race/ethnicity is higher than Whites) and colder (bluish) color indicates lower OR (less than 1; that is, the prevalence or mortality rate of the race/ethnicity rate is lower than Whites). Insignificant ORs were not presented in the figures. OR = odds ratio; PI = Pacific Islander; ALZ = Alzheimer's disease or dementia; ART = arthritis; AST = Asthma; ATF = atrial fibrillation; CAN = cancer; CKD = chronic kidney disease; COP = chronic obstructive pulmonary disease; DEP = depression; DIA = diabetes; CHF = heart failure; HPL = hyperlipidemia; HPT = hypertension; ISH = ischemic heart disease; OST = osteoporosis; STR = stroke. heart failure (10.5%), osteoporosis (9.8%), and cancer (8.6%). The top prevalent 10 dyads and triads included hyperlipidemia, hypertension, or diabetes in the chronic condition combinations. The most frequent dyad and triad were the pair of hyperlipidemia and hypertension (49.1%) and the combination of diabetes, hyperlipidemia, and hypertension (21.3%).
Results
Compared with the national ranks, many of the common conditions in the CMS (Centers for Disease Control and Prevention [CDC] , 2015) also appeared in the top 10 prevalent condition lists for Hawaii (see Table 2 ). However, there are some interesting differences. For example, the prevalence rate of hyperlipidemia in Hawaii was much higher than the United States (59.7% vs. 48.1%) while the prevalence rate of arthritis and hypertension dyad was much lower than the United States (20.6% vs. 31.6%) among beneficiaries with at least two chronic conditions. More interestingly, the triad of hyperlipidemia, ischemic heart disease, and arthritis ranked 5th in the United States was not in the 10 most common triads in our study.
Significant differences among racial/ethnic groups were detected for age-adjusted prevalence rates of all the conditions (Table 2 ). For most conditions including dyads and triads, Asians/PIs, Hispanics, and Others showed higher prevalence rates than Whites. However, Whites had slightly higher prevalence rates in arthritis and heart failure than the other race/ ethnicity groups. Females had higher prevalence rates in hypertension, hyperlipidemia, arthritis, Alzheimer's disease or dementia, osteoporosis, and dyad or triad combinations with arthritis than males, but males had higher rates in diabetes, ischemic heart disease, CKD, cancer, and dyad or triad combinations with ischemic heart disease, diabetes, or CKD (see Supplement Table 1) . Table 3 shows the magnitude and significance of ORs for chronic conditions. For hypertension, hyperlipidemia, and diabetes, and most of their dyad or triad combinations, Whites had a lower prevalence rate than all the other racial/ethnic groups. Interestingly, the prevalence rate of Alzheimer's disease or dementia was higher in Asians/PIs than Whites in Table 2 (12.9% vs. 10.5%), but after adjusting for the subject characteristics, the prevalence was reversed (OR = 0.89, 95% CI = [0.84, 0.95]). All of subject characteristics were statistically significant. Specially, the older beneficiaries were more likely to have Alzheimer's disease or dementia than beneficiaries aged between 65 and 74 years (age 85+ vs. Figure 1 illustrates the prevalence of all 105 dyads by racial/ethnic group compared to Whites. The crude and adjusted ORs were mostly similar although some significant differences exist (e.g., Alzheimer's disease or dementia with CKD). For all racial/ethnic groups, blue bands (OR < 1) appeared for depression, indicating that the prevalence of the dyad combinations with depression in Whites were higher than all the other racial/ ethnic groups. For all racial/ethnic groups, red bands (OR > 1) appeared for diabetes except for the dyad with depression, indicating that the prevalence of the dyad combinations with diabetes of the racial/ethnic groups were higher than Whites. Of note, a blue band appeared for only Asian/PI group for COPD except for the two dyads of "COPD and diabetes" (OR > 1) and "COPD and hyperlipidemia" (insignificant OR), which indicates that the prevalence rates of the dyads with COPD in Asians/PIs were lower than Whites. No obvious blue band appeared in the Hispanic group, but rather red cells appeared in five dyads with COPD: asthma, CKD, diabetes, hyperlipidemia, and hypertension. In addition, dyads with stroke showed distinctive patterns in race/ethnicity. Compared with Whites, Asians/PIs had lower prevalence rate for stroke with arthritis and atrial fibrillation, and Hispanics and others had higher prevalence for stroke with asthma and CKD.
Discussion
The health care needs and concomitant medical and societal burdens have been rising for older adults with chronic conditions and particularly those with multimorbidities. In 2010, the Department of Health and Human Services (HHS) developed strategic frameworks to improve the health status of individuals with multimorbidity (U.S. Department of HHS, 2010), such as identifying populations with morbidity and subgroups with specific clusters of conditions and focusing care models on the subgroups at high risk of poor health outcomes. To address this need, our study explored the age-adjusted prevalence of chronic conditions and multimorbidity among older adults in a geographically defined region with diverse racial/ethnic groups. In this study, we identified the most common conditions including dyads and triads and compared their prevalence patterns among racial/ethnic groups using Hawaii Medicare data. Although multimorbidity has been reported in studies using nation-, state-, or local county-level data (Centers for Medicare & Medicaid Services, 2012; Freid et al., 2012; Goodman et al., 2016; Lochner & Cox, 2013; Rocca et al., 2014; Schneider, O'Donnell, & Dean, 2009) , our study provides a unique depiction of chronic conditions and multimorbidity in the state with the most diverse races and ethnicities. The findings have major implications to the other regions of the United States where multiple racial and ethnic groups exist.
Our study showed that multimorbidity was common (70.3%) among the older adults in Hawaii, similar to the CDC report (69.1%; Lochner & Cox, 2013) . Multimorbidity was the highest among Asians/PIs (75.9%) and lowest among Whites (59.5%). The prevalence rates for six or more chronic conditions were highest among Hispanics (11.3%), followed by Asians/PIs (11.0%), Others (10.4%), and Whites (10.5%). The most common chronic conditions were hyperlipidemia and hypertension and combinations of chronic conditions with either hyperlipidemia or hypertension. Although the prevalence rates for most of the chronic conditions and their dyads were lower in Whites than in all the other racial/ethnic groups, some single chronic conditions or dyads were less common in Asians/PIs (e.g., heart failure) and Hispanics (e.g., cancer) with other conditions more prevalent in Whites (e.g., arthritis, Alzheimer's disease, or dementia).
The heat maps illustrated the distinct patterns of prevalence in dyads for each racial/ethnic group compared with Whites. Some of the findings from the heat maps could be potential areas for further research in racial/ethnic disparities. First, the prevalence rates for all the dyads with depression were higher in Whites as observed in previous studies (Akincigil et al., 2012; Quinones et al., 2014) . The lower prevalence rates of depression in all the other racial/ethnic groups could be due to underestimation as suggested by the previous studies. Various factors such as access barriers (e.g., limited use of psychotherapy, geographic-level differences in the accessibility of mental health services) could contribute to the racial/ethnic differences. More research is needed to elucidate the reasons for this disparity and to explore utilization of psychotherapy and mental health services.
Another interesting finding from the heat maps was the racial/ethnic difference in dyads with COPD. COPD was originally considered a disease disproportionally affecting White males or smokers. Our study showed that five dyads with COPD in Hispanics had higher prevalence rates than Whites. Three dyads of COPD were co-occurring with major metabolic conditions (i.e., hyperlipidemia, hypertension, and diabetes) and the two other pairs were with CKD and asthma. The higher prevalence of COPD dyads in Hispanics may potentially be due to a high prevalence in the single chronic conditions involved (e.g., CKD). These differences may result from the effects of migration and acculturation (Brehm & Celedón, 2008) , differences in health care access and utilization (Hasegawa, Tsugawa, Tsai, Brown, & Camargo, 2014) , different SES, or cultural and lifestyle differences (CruzFlores et al., 2011) .
Dyads including stroke also showed distinctive racial/ethnic patterns. Regional and racial/ethnic differences in prevalence and mortality rates in stroke patients have been reported (Cruz-Flores et al., 2011; Howard, 2013) . In our study, Asians/PIs had lower prevalence in stroke with arthritis and with atrial fibrillation compared with Whites, even though Asians/PIs had higher prevalence in the major risk factors for stroke such as diabetes, hypertension, hyperlipidemia, and aging. The lower prevalence rates in these dyads may be affected by lower rates in the single chronic conditions (see Table 2 ), or they might be caused by disparities in stroke care and knowledge about strokes. As addressed by Cruz-Flores et al. (2011) , racial/ethnic disparity in stroke might be due to the lack of awareness of stroke symptoms and signs and the need for urgent treatment among Asians/PIs.
Our study showed that Hawaii has a unique distribution in prevalence rates of chronic conditions. This might be caused by various reasons such as the effect of migration and acculturation, regional uniqueness (e.g., tropical climate), SES, cultural lifestyle, different types of health care access or utilization (e.g., acupuncture, alternative medicine, etc.), and genetic differences. For example, the prevalence of osteoporosis in Hawaii is the highest among the United States. This might be due to the larger Asian population in the state. Asian women are known to be at high risk for developing osteoporosis due to potential ethnic genetic background (e.g., bone area and geometry; Lei, Chen, Xiong, Li, & Deng, 2006) . Furthermore, the prevalence rates of chronic conditions are not homogeneous in terms of race/ethnicity across the United States (CDC, 2015) . This may indicate that not only race/ethnicity but also geographical region can contribute to the health disparities. Future studies should be conducted to examine the reasons for disparities in utilization and prevalence.
With respect to age, consistent with other studies (Ashman & Beresovsky, 2013; Centers for Medicare & Medicaid Services, 2012; Clerencia-Sierra et al., 2015; Fabbri et al., 2015) , prevalence of all the chronic conditions was lower among beneficiaries aged 65 to 74 years than those aged 75 years or older. The prevalence rates of some chronic conditions increased with age while other chronic conditions decreased from age 75-84 to age 85 or older. The recognition of these chronic conditions and their combinations among the high-risk age groups may have a crucial role in directing resources and health care delivery. Specifically, escalation in prevalence rate of Alzheimer's disease or dementia is dramatic. Currently, there are only a few proven ways to prevent Alzheimer's disease or dementia. Ongoing research hopefully will help identify high-risk individuals, which could improve the prevention of the disease by lowering risk factors such as hypertension, hyperlipidemia, and diabetes and by increasing physical activity.
Our study findings can help support clinical practice and research on chronic conditions and multimorbidities. First, this study highlights the vulnerable racial/ethnic subgroups with specific chronic condition combinations. In particular, Asians, Native Americans, and other PIs are often ignored or combined to "other" racial/ethnic group due to the small sample sizes. Asians are, however, the most rapidly increasing racial group in the United States and are estimated to reach 11.7% (Asian alone or in combination) of the total U.S. population, with more than 45 million people by year 2060 (Colby & Ortman, 2015) . Nevertheless, Asian Americans have been facing many challenges in SES and health such as living below the poverty level, high rates of limited English proficiency, lower education (National Commission on Asian American and Pacific Islander Research in Education [CARE] , 2008), and higher incidence rates for cancer (Miller, Chu, Hankey, & Ries, 2008) , chronic hepatitis B, and diabetes (King et al., 2012) . Although the reasons for these distinctive patterns are uncertain, race/ethnicity may need to be considered when making clinical decisions and developing health care programs. The patterns identified can guide future research with racial/ ethnic subgroups that may help clinicians develop race/ethnic specific treatments and self-management plans for delivering high quality health care.
As seen in other studies, regardless of race/ethnicity, we found high prevalence rates in chronic conditions, dyads, and triads related to metabolic conditions (e.g., hyperlipidemia, hypertension). From a clinical perspective, interventions aimed at changing lifestyles and behaviors related to metabolic conditions can prevent or improve many chronic conditions. A holistic health care approach for patients with multiple chronic conditions with similar or dissimilar risk profiles can improve the management of their conditions. As a starting point, there have been efforts to make the similar/dissimilar risk profiles in some chronic conditions including diabetes and asthma (Bokhour et al., 2008; Magnan et al., 2015) . The similar risk profiles, so-called "concordant" patterns, share care goals between the chronic conditions (e.g., hypertension and hyperlipidemia) or are caused by similar pathogenesis, but "discordant" patterns do not share care goals (e.g., arthritis and hypertension). We observed that discordant patterns were more prevalent in females than males (see Supplement Table 1 ), which may indicate genetic difference in gender or different self-care management for chronic conditions. Building concordant-discordant framework and developing clinical guidelines from the framework should be considered for all chronic conditions. Recognizing discordant or concordant patterns for each chronic condition can be the foundation for both health care professionals and patients to improve health status of the patients such as identifying the optimal treatment plan and medications.
The prevalence of morbidity varies by state (Lochner & Shoff, 2015 ). Charactering such state-level variations of multimorbidities would be valuable, as each state increasingly has a key role in the financing, regulating, and delivering of health care. The racial/ethnic differences in chronic condition patterns will also have significant clinical and public health implications, especially for a state like Hawaii with diverse racial/ethnic subpopulations. According to Hawaii State Plan on Aging 2015 (Hawaii Department of Health, 2015) , the gerontology population will continue to increase in Hawaii, which already has a large older adult population. In spite of having a large proportion of older adults, Hawaii has the highest healthy life expectancy in the nation for older adults (CDC, 2013) . However, our study showed the healthier older population could be race/ethnicity specific. The prevalence rates in the most common conditions in Whites were lower in Hawaii than the national rates. Thus, comparative research among Whites in Hawaii with other states can provide discernments for effective health care management plans for other states. In addition, the state of Hawaii could develop intervention programs for chronic conditions and multimorbidities targeting race/ethnic groups such as Asian/PI to reduce racial/ethnic disparities.
Although the current study was based on a state-level data, our approach of studying health disparities can be extended to studies at the city-, state-, or nation-level data. Results of such studies can assist policy makers and health care professionals to develop and implement various prevention measures and health care policies. For those common chronic conditions in the United States (e.g., hypertension and hyperlipidemia), policy makers or stakeholders can consider developing tools or web applications to provide disease specific information on health care, public health, and social services for individuals with the conditions; to help maximize self-care management services; and to reduce barriers to patient-centered decision making.
A few limitations of our study should be presented. First, we limited our study sample to Medicare FFS Beneficiaries who were enrolled at least 11 months in 2012. Therefore, beneficiaries who did not enroll in 2012 or not for both Parts A and B were excluded. In Hawaii, about 47% of beneficiaries have HMOs. Although the Medicare FFS population was comparable with the Hawaii population (Supplement Table 2 ), estimation of prevalence rates of chronic conditions without this subpopulation can produce a selection bias, and our results may not be generalizable to the geriatric population in Hawaii. Second, we could only explore racial/ethnic disparities based on the available race/ethnicity categories. Asian and PI, two of the common racial groups in Hawaii (2010 Census Hawaii: Asian 38.6%, and Native Hawaiian and other PIs 10.0%), were collapsed into the Asian/PI race variable in Medicare data. As Hawaii is the most racially and ethnically diverse state and studies showed significant differences in health outcomes with more detailed race/ethnicity (Lim et al., 2015; Nakagawa, Lim, Harvey, Miyamura, & Juarez, 2016) , having more racial/ethnic categories would allow for more meaningful comparisons. Third, due to the nature of Medicare data, we could not assess whether beneficiaries had chronic conditions before they enrolled in the Medicare plan, which could lead to a potential underestimation. Fourth, similar to the limitations in all administrative claims databases, disease misclassification could occur as the chronic conditions are based on ICD-9 codes in which physician coding or data entry errors may lead to discrepancies in classifications of diseases and treatments provided. This misclassification may lead to over or under diagnosis of chronic conditions and therefore their prevalence estimates could be unreliable. Fifth, SES was not adjusted in our multivariable logistic models. SES is known to be associated with chronic diseases such as stroke, diabetes, hypertension, and heart disease (Dalstra et al., 2005) , but SES is not available in administrative data such as Medicare data. To overcome this, we included dual eligibility status in our analyses. Medicaid is a social health care program for families and individuals with limited resources to pay for health care or people with certain disabilities. Although we believe dual eligibility can serve as an indicator for SES, future studies are needed to confirm our findings as poverty alone does not qualify people to receive Medicaid benefits. Sixth, we did not adjust significance levels for multiple testing. The purpose of the study was not to test hypotheses but to investigate potential racial/ethnic disparities. Future studies are needed to confirm our findings under certain hypotheses (e.g., the prevalence rates for depression are equivalent among racial/ethnic groups). Last, the prevalence rates presented in this study are specific to the state of Hawaii, and, as a result, our findings may not be generalizable to older populations in other states.
Nevertheless, our study offers a starting point toward identifying the older population risk groups with specific chronic conditions and their multimorbidity. These findings contribute to expanding knowledge about chronic conditions and their multimorbidity in a variety of populations which will encourage additional research in the identification of effective chronic condition prevention and management approaches.
Conclusion
Despite extensive effort on the management of geriatric chronic conditions, the prevalence rates are still increasing. Multimorbidity has a huge impact on quality of life for the geriatric population and poses a challenge to the U.S. health care system. The variation of multimorbidity across racial/ethnic groups underscores the importance of race and ethnicity in chronic disease management and self-care. Race/ethnicity may need to be integrated in developing health care programs aimed to reduce health disparities and to improve quality of life for individuals with chronic conditions.
